Neuropeptide Y (NPY) and the pig heart: release and coronary vasoconstrictor effects.
The effects of electrical stimulation of the stellate ganglia on the arterio-venous concentration differences of neuropeptide Y (NPY)-like immunoreactivity (LI) over the pig heart were studied in vivo in relation to changes in heart rate and left ventricular pressure. Furthermore, the effects of NPY on coronary vascular tone were analysed in vivo and in vitro. Stellate ganglion stimulation at a high frequency (10 Hz) caused a clear-cut, long lasting increase in plasma levels of NPY-LI in the coronary sinus compared to the aorta, suggesting release of this peptide from sympathetic terminals within the heart. The stimulation-evoked overflow of NPY-LI from the heart was enhanced about 3-fold by alpha-adrenoceptor blockade using phenoxybenzamine, suggesting that NPY release is under prejunctional inhibitory control by noradrenaline (NA). Combined alpha- and beta-adrenoceptor blockade abolished most of the positive inotropic response of the heart upon stellate ganglion stimulation, while a considerable positive chronotropic effect remained. After guanethidine treatment, stellate ganglion stimulation still produced a small positive inotropic and chronotropic effect on the heart. The stimulation evoked NPY overflow was markedly reduced by guanethidine indicating an origin from sympathetic nerve terminals. Injection of NPY into the constantly perfused left anterior descending artery in vivo caused a long lasting, adrenoceptor antagonist resistant increase in perfusion pressure, suggesting coronary vasoconstriction. NPY contracted coronary arteries in vitro via a nifedipine-sensitive mechanism. NA dilated coronary vessels both in vivo and in vitro via beta-adrenoceptor activation. It is concluded that sympathetic nerve stimulation increases overflow of NPY-LI from the heart suggesting release from cardiac nerves in vivo.(ABSTRACT TRUNCATED AT 250 WORDS)